There were no differences between the groups G1xG2, G2xG3, and G1xG3 for demineralization inhibition. The percentage of volume mineral showed (Kruskal-Wallis and Mann Whitney p<0.05). Conclusion: Fluoride dentifrice associated with CPP-ACPF inhibited subsurface enamel demineralization.
Introduction
The complex casein phospho-peptide-amorphous calcium phosphate (CPP-ACP) comes from a milk protein called casein. CPP-ACP represents an alternative-remineralizing agent, capable of stabilizing calcium phosphate, maintaining the supersaturation of these ions in the oral environment. Amorphous calcium phosphate (ACP) favors the proximity between calcium and phosphate ions in an amorphous phase. They can enhance remineralization, decrease demineralization or even both in an acid challenge to teeth surfaces 4, 17, 18 . 1, 5, 7, 10, [12] [13] [14] 16, 17, 23 and in vivo 3, 19, 20 studies have been carried out to understand the association is little knowledge on whether this combination improves remineralization. Furthermore, some studies have shown that there was no additional caries when used as a supplement to the regular 10, 16 . Meyer-Lueckel, et al. 11 (2015) compared the remineralizing effects induced by the application of casein phosphopeptide-stabilized amorphous calcium phosphate complexes (CPP-ACP in situ model. They concluded that the additional use of a CPP-ACP containing cream toothpaste. In contrast, Reynolds, et al. 18 (2008), also using an in situ caries model, showed that the F dentifrice when compared to that containing 1,100 ppm F alone. In addition, other authors have shown that there was a higher increase in remineralization and a decrease in lesion depth when combining the two 12 .
In vitro
Considering there are few reports on the dentifrice, it seems relevant to investigate its performance regarding the enamel surface and remineralization throughout the lesion.
The surface hardness test (SH) used in some studies has shown to be sensitive enough to detect the early stages of enamel demineralization, occurring at the enamel surface, but not able to measure lesion depth 1, 8, 14, 22, 23 . Thus, we used cross section hardness (CSH) to evaluate lesion depth. The technique is well established for enamel and can be used with enamel block lesions 2, 6, 9 .
The aim of this study is to evaluate the effect of remineralization, using SH and CSH.
To do so, we tested the null hypothesis that, in a pH cycling model dentifrice, MI Paste (MP), and MI Paste Plus (MPP),
Material and Methods

Sample preparation
In this study, 20 human third molars, which had been extracted for surgical reasons, were used. Cross section hardness (CSH)
To perform CSH tests, the samples were sectioned perpendicularly to the surface through the center. One half of each sample was embedded in acrylic resin indentations each were made, one at the center of the exposed dental enamel and another one at a distance of 100 μm from the central row of indentations using and G1 (205±70) groups differed from G4 (98±110).
When comparing the G1 experimental group, the combined G2 and G3 treatment groups, we found (p<0.05). On the other hand, the combined treatment groups, both containing CPP-ACP, were statistically There were no differences between G1xG2, G2xG3 and G1xG3 for demineralization inhibition (p>0.05).
and distance factors, which indicates that the effect of the treatments was different depending on the depth of the enamel surface.
The percentage of volume mineral vs. depth of the surface for all groups is shown in Figure 3 . Percentage compared to the groups G1 and G4 (only at 25 and other distances from the surface (p>0.05).
Discussion
The objective of this study was to evaluate the when associated with regular fluoride dentifrice on demineralized enamel using surface hardness and cross section hardness in a pH-cycling model, simulating oral cavity conditions. When carried out this way, the hardness measurement is very sensitive to changes in mineral density 2 . We converted the indentation lengths to % volume mineral according to Featherstone, et al. 6 (1983) .
In the cyclic model used in this study, we changed demineralization and remineralization solutions after each cycle, so that the concentration of calcium and phosphate ions in the solutions would not affect the results. The sub-saturation condition can lead to the dissolution of hydroxyapatite and diffusion of calcium and phosphate ions towards the enamel surface, reducing the SH after pH cycling 24 . In addition,
we rinsed enamel surfaces after treatment with dentifrices, so that any treatment effect would be due to the binding of active ingredients to enamel 22 .
under these conditions and showed a significant difference when treatment was employed (Table 1) .
When comparing G1 (FD 1,100 ppm F) to the combined groups (G2 and G3), we found no statistically p<0.05). On the other hand, the combined treatment group and the saliva group (p<0.05). Presumably, the concentration enamel during exposure to acid challenge. Additionally, the specimens of the control group were exposed to could decrease the remineralizing potential in the specimens of this group. Thus, this may explain the dose response of all groups. We expected that the MPP cream comprising 900
show a superior effect. However, the effect of treatment with MPP and FD was similar to the one only with FD.
It is worth to highlight that we applied MPP and MP as a top coating, which could show a lower penetration to enamel surface compared to the NaF solution 7 . In reactivity are larger. These two aspects could have contributed to the results. Despite that, the G3 showed higher SH than the other groups (p<0.05). According to Pignatelli, et al. 15 (2016), the application of NaF + CPP-ACP treatments can be synergistic, because while the former precipitates quickly, the latter forms a protective layer that involves the soluble NaF deposit and fluoride dentifrice associated with CPP-ACP products differed from those observed with saliva (G4 -negative control). The regular dentifrice associated with MPP showed better, but not statistically different results compared to MP. Our results suggest that both were effective in preventing mineral loss. The results corroborate with other previous in vitro studies 10, 16 . In NaF 1,100 ppm and the application of combined groups 10, 16 . Pulido, et al. 16 (2008) suggested that a longer CPP-ACP application time can be necessary to remineralization. In another study, the CPP-ACP showed higher remineralizing potential when used with authors reported that the MP was superior compared 10 . Here, the time and application and the pH cyclic model were different when compared to the studies cited above, but relatively were similar.
Although there are few in vitro study evaluating the association of dentifrice with MP and MPP, our data corroborates a clinical report indicating that brushing demineralization compared to the group undergoing no treatment, while CPP-ACP containing cream to remineralization 11 . Clinically, Sitthisettapong, et al. 20,21 (2015, 2012) did not detect any difference between the daily application of CPP-ACP containing alone in nursery schools for a study period of one year.
According to these authors, this might be due to the observed in this study.
We aimed at evaluating the association between alone. In a recent publication by our research group using the same methodology, the microhardness values obtained after using MP and MPP formulations 
Conclusion
The results obtained in this study showed similar remineralizing effects for MI Paste and MI PASTE Plus PASTE reduction in lesion depth.
